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Abstract
This paper presents an application of a model that mixes Soft Systems Methodology with Simple Additive Weighting in order
to recommend a problem structuring method for a public organization of the Rio de Janeiro State. The aim of the 
recommendation originates from the perception that the public organization has shortcomings related to a lack of shared view 
and comprehension of wicked problems that disrupts decision-making and the carry out of action plans. It is proposed that 
the methodological approaches for the problem structuring interventions can be chosen by multi-criteria analysis in order to 
select the most adequate approaches for the organization’s needs. 
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1. Introduction
By one side, rigid bureaucracy and, in the opposite, strong commerce of political commodities inside 
corporative or personalist structures. Lima [1] considers that these elements have the biggest contribution to 
Brazilian’s Public Administration state of art. Jun [2] indicates that traditional public administration paradigms,
as they are taught, reinforces control mechanisms and difficult shared view and collaborative solutions. A solid 
presence of those characteristics in a public organization of the State of Rio de Janeiro leads to severe 
shortcomings when it tries to deal with complex problems and in the carry out of action plans.
The research problem presented in this paper therefore consists of structuring a recommendation of a problem 
structure methodology for the mentioned public organization.
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For that, it is presented a model that integrates Soft Systems Methodology (SSM) as described in [3] and 
Simple Additive Weighting (SAW) as described in [4].
ݒ (ܽ) =  ෍ݓ௝  ݒ௝   (ܽ)
௡
௝ୀଵ
In this paper we argue that the methodological approaches for the problem structuring interventions can be 
chosen by multi-criteria analysis in order to select the most adequate approaches for the organization’s needs.
2. Application case study
2.1. Problem definition
The case study is the recommendation of problem structuring methodology for a public organization of the 
Rio de Janeiro State. The structure of the problematic was achieved through an application of [3]. The first three 
analysis (intervention, social and political) indicated that there are cultural and political elements that wanes the 
organization’s capability to construct and coordinate a shared view of complex problems. There are many 
divergent roles, no stimulus towards dialogue between the departments and a lack of (in many cases) legitimate
decision maker. This reflection supports the understanding of the necessity of a specific problem structuring 
methodology for this public organization. In that sense, the methodology needs to be both:
x Focused at stimulating dialogue and constructing a shared view of complex problems
x Informed by well-established Problem Structuring Methods (PSM) in terms of practical application
Therefore, the systems generated by this application of [3] considered these two characteristics. Figure 1 
presents the system’s purposeful activities models.
Fig. 1. purposeful activities model  
(1)
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2.2. Relevant systems
The first system is system of problem structuring methodology and has the following Root Definition: a 
system to generate a problem structuring methodology to be carried out by a group of internal consultants and is 
both desirable and culturally feasible, with the objective of promoting and reinforcing a shared view of complex 
problems between the organization’s areas. The first system’s CATWOE is as follows:
x C: referred public organization
x A: internal consultants
x T: problem structuring to attain better levels of shared view of complex problems, therefore making it possible 
to agree on action plans and generate a perception that the organization is more effective
x W: a shared view of complex problems can support the organization’s plans to be more efficient and effective
x O: referred public organization
x E: lack of sponsors; cultural resistance to changes in status quo and innovations; lack of human resources to 
be trained
In essence, we propose the transformation process as means to leave a situation where the problems are poorly 
comprehended and discussed by unstructured discussions that generally leads to defensive positions about each 
organization’s areas attributions without a defined action plan, to a new situation where problems are discussed 
and action plans agreed upon. It is supposed that, according to literature and like is accepted by [5], that PSM are 
a good way to attain a better level of shared view and promote dialogue. The system’s worldview, in turn, follows 
the opinion that a lack of shared view hinders the organization’s aptitude of delivering good public service. As 
stated by [2], this lack of shared view derives from public agent’s heavy technicality, status quo management, 
conflictive culture and distrust of public control organization’s opinion of new activities and management 
approaches. 
The system’s 3E is as follows:
x Efficiency: there should be a comparison of the proposed methodology with other options of problem 
structuring and shared view construction to check if still presents a better cost vs. benefits result
x Efficacy: there should be analysis towards the system checking if there are interventions being realized and 
how these are rated by the stakeholders
x Effectiveness: it should be checked if the interventions are helping the organization to deliver a better public 
service
The second system is system of multi-criteria evaluation of PSM. The Root Definition is: a system to select, 
via Simple Additive Weighting, which will be informed by opinions from: the analyst, PSM experts and the 
decision maker of the system, with the objective to select the most adequate PSM for the organization’s 
deficiencies related to dealing with complex problems. The second system’s CATWOE is as follows:
x C: referred public organization – while owner of the first system
x A: analyst, PSM experts and the decision maker of the system
x T: select the PSM presented in [5] and [6] and according to a criteria set that reflect the PSM adequateness to 
the organization’s problems   
x W: the first system needs the support of an adequate PSM. MCDA can aid the selection of adequate (in relation 
to organization’s deficiencies) PSM.
x O: analyst
x E: no expert answers, low adequateness of PSM in relation to the organization’s needs.
The transformation process and worldview’s foundations relates to the ideas proposed by [5] that MCDA can 
be helpful when there are specification of alternatives, a criteria set (preferentially independent, complete, concise, 
well defined and operationally meaningful), relevant worldviews and list of uncertainties. In this paper, the 
decision maker’s worldview could not be incorporated because he was not accessible to execute the activities
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proposed by the second system. The SAW was chosen because its process is relatively easy to understand and 
because there have been other applications of PSM integrated to SAW. This is corroborated by [7]. 
The second system’s 3E is as follows:
x Efficiency: there should be a comparison of this model efficiency – in terms of time and cost – to other ways 
of choosing a PSM to support the first system
x Efficacy: it should be checked if the set of criteria and the alternatives are useful for selecting an adequate 
PSM for the organization’s needs as they are expressed in the first system
x Effectiveness: as this system serves to support the first system’s activities, its effectiveness derives from the 
effective execution of the interventions of the first system’s activities model.  
2.3. PSM selection
In this paper, we describe a partial application of the activities from the system of multi-criteria evaluation of 
PSM. It is not a complete application because the decision maker could not participate, thus the analysis do not 
consider its worldview and there is not a distribution of weights for the criteria set. For a list and the process 
sequence of the activities that we will describe here, check Figure 1. The analysis from the application of [3] to 
the research problem supports the activities descriptions.  
From the analysis, we inferred that the decision maker needed be someone with authority over human 
resources and budgetary resources, because a relocation of at least some of these resources is necessary for setting 
up the methodology. A prescription of all the decision maker’s activities was made and will be presented.
The alternatives were determined based on the reading of [5] and [6]. The alternatives considered were:
x A1: Strategic Options Decision and Analysis (SODA)
x A2: SSM
x A3: Strategic Choice Approach (SCA)
x A4: Robustness Analysis
x A5: Drama Theory
We determined the criteria set as twofold, by one side (C1) reflects the difficulty to carry out an intervention 
based on the alternative and by the other (C2) reflects the capability of the alternative to generate the expected 
results. Figure 2 presents the criteria tree.
The criteria descriptions and the value functions – numerical values presented in parenthesis - are presented 
next:
x C1:  degree of the difficulty of carrying out an intervention. This criterion reflects the difficulty to carry out 
an intervention based on the alternative. Its performance is given by the sum of the performances of C1.1, 
C1.2, C1.3 and C1.4.
Fig. 2. criteria tree
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x C1.1: degree of the difficulty of teaching the PSM. This criterion aims to evaluate the PSM in relation to the 
difficulty of its teaching for the internal consultants. There are not PSM experts in the organization, thus a
bigger difficult level reflects a lower adequateness of the alternative. The verbal scale, from best to worst: low 
(100), moderate (65), elevate (30), and extremely elevate (0)
x C1.2: quantity of internal consultants needed to execute a PSM intervention. This criterion aims to evaluate 
the PSM in relation to the quantity of internal consultants that will have to participate exclusively in problem 
structuring activities. Human resources are a political commodity in the organization, thus a bigger demand 
of internal consultants reflects a lower adequateness of the alternative. The numeric scale, from best to worst: 
less than 3 (100), from 3 to 6 (55), from 7 to 9 (15) and 10 or more than 10 (0)
x C1.3: degree of the dependency of the PSM intervention in relation to frequent realization of big workshops.
This criterion aims to evaluate how dependent the PSM is in relation to the realization of big workshops. It is 
very hard to mobilize government employees and politicians, thus the bigger the degree the less adequate the 
alternative. The verbal scale, from best to worst: null (100), low (50), moderate (30), elevate (0) 
x C1.4: degree of the dependency of the PSM intervention in relation to frequent declarations in public meetings.
This criterion aims to evaluate how dependent the PSM is in relation to frequent declarations in public 
meetings. The culture of the organization does not promote public declarations of opinion, thus the bigger the 
degree the less adequate the alternative. The verbal scale, from best to worst: null (100), low (50), moderate 
(30), elevate (0) 
x C2: degree of the capacity of the PSM to generate the expected benefits. This criterion reflects the capability 
of the alternative to generate the expected results. Its performance is given by the sum of the performances of 
C2.1, C2.2 and C2.3
x C2.1: dimension of known reports of successful applications of the PSM. This criterion aims to reflect the 
expert’s knowledge of successful applications of the alternative. The biggest the dimension the better is the 
perception of quality of the alternative. The verbal scale, from best to worst: huge (100), big (90), moderate 
(50), small (30), null (0) 
x C2.2: degree of the aptitude of the PSM to aid in the negotiation of divergent opinions. This criterion aims to 
evaluate how good the PSM is at aiding in the negotiation of divergent opinions. This is very relevant because, 
generally, the different areas have a conflictive relationship when they work together to understand and solve 
a common complex problem. The verbal scale from best to worst: elevated (100), moderate (60), low (10), 
null (0)
x C2.3: degree of the aptitude of the PSM to aid in the enlightening of different perceptions of a common 
complex problem. This criterion aims to evaluate how good the PSM is at aiding in the enlightening of 
different perceptions of a common complex problem. The organization has areas with very distinctive 
technical backgrounds like public law, finances, budgetary law, and so on, implicating in very peculiar 
perceptions about a common complex problem across the organization. The verbal scale, from best to worst: 
elevated (100), moderate (60), low (10), null (0)
For the measuring of the performance of each alternative relatively to each criterion, some PSM experts were 
consulted via online surveys. The survey questionnaires were sent via e-mail to seven PSM experts. Two experts 
answered. Expert n° 1 is a doctor in engineering and has broad experience with PSM and MCDA, with many 
articles and a book published about PSM. Expert n° 2 is a doctor in engineering and works in a PSM research 
program that has 14 published articles until the present date. Also has published a book about MCDA and many 
articles about MCDA and PSM. Both are considered among the best PSM experts in Brazil. Table 1 and Table 2 
presents, respectively, the answers of expert n° 1 and expert n° 2:
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Table 1. Expert n° 1 answers
Criterions/Alternatives SODA SSM SCA Robustness 
Analysis
Drama Theory
C1.1 65 30 30 0 0
C1.2 100 100 55 55 15
C1.3 30 50 50 50 30
C1.4 100 100 100 100 30
C2.1 90 90 90 30 30
C2.2 100 60 10 0 10
C2.3 100 60 60 0 10
Sum 585 490 395 235 125
Table 2. Expert n° 2 answers
Criterions/Alternatives SODA SSM SCA Robustness 
Analysis
Drama Theory
C1.1 30 30 30 30 65
C1.2 100 100 100 100 100
C1.3 30 50 50 50 50
C1.4 50 50 50 50 30
C2.1 100 100 50 50 50
C2.2 100 60 100 60 100
C2.3 60 100 100 100 60
Sum 470 490 480 440 455
The alternatives SCA, Robustness Analysis and Drama Theory are dominated. However, both systems are 
dynamic, so we opted to maintain these PSM as valid alternatives, even with low adequateness scores. It is 
important to remark that the decision maker’s worldview is not present in the value function.
Next, we prescribe that the relative importance of the criteria can be determined by the technique called swing 
weights, being an adequate and simple technique. The simple additive weight follows the Equation 1 as described 
by [4]. Finally, a sensitivity analysis is prescribed to test the resistance of a choice when there are changes in the 
value function.  
The outcome of this system should not be taken as exhaustive. Both the soft systems are dynamic and any 
changes in context and worldviews shall alter its structures and outcomes. Nonetheless, we argue that the use of 
MCDA greatly improves the chances of a well-succeeded implementation by public organization studied.
3. Conclusions and recommendations for future research
The key conclusions from this case are listed below:
x i. From the application of SSM as described in [3] and from the reading of [2], we inferred that a problem 
structuring methodology can help the studied organization to deliver better public service by stimulating 
dialogue and collaborative solutions
x ii. An adequate PSM for the studied organization can be chosen with aid from MCDA
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x iii. When compared, by Brazilian experts in PSM, to the PSM described by [5] and [6], SODA and SSM had 
a good performance in the adequateness criteria set created for the studied public organization 
Suggestions for future research follow:
x i. Testing and validating a full application of an intervention that results from the systems proposed here
x ii. Extending this case study to others public organizations perceived as deficient when it comes to deal with 
complex problems.  
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